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Description 

This invention relates to succinimide dispersants and to compositions containing them. More particularly this in- 
vention relates to aliphatic succinimides and aliphatic succinimide-containing compositions of enhanced performance 
5 capabilities. 

A continuing problem in the art of lubrication is to provide lubricant compositions which satisfy the demands imposed 
upon them by the original equipment manufacturers. One such requirement is that the lubricant not contribute to pre- 
mature deterioration of seals, clutch face plates or other parts made from fluoroelastomers. Unfortunately, and as is 
well known, succinimide dispersants commonly used in oils tend to exhibit a strong adverse effect upon fluoroelastom- 

io ers, by causing them to lose their flexibility and tensile strength, to become embrittled, and in severe cases, to disin- 
tegrate. It has been postulated that the co-presence of zinc-containing additives such as zinc dialkyldithiophosphates 
tends to increase the severity of this problem. Contemporary test methods for evaluating fluoroelastomer compatibility 
of lubricant compositions are the Volkswagen P.VW 3334 Seal Test and the CCMC Won Seal Test (CEL L-39-T-87 
Oil/Elastomer Compatibility Test). A new, effective, practical way of overcoming this adverse property of succinimide 

is dispersants would be a welcome contribution to the art. 

Heretofore substantial efforts have been devoted to developing port-treating processes for chemically modifying 
succinimide dispersants in a beneficial manner. While such procedures are useful, they do add to the complexity of 
the processing involved in the manufacture of the dispersants. 

The present invention involves the discovery of ways of providing oil-soluble dispersants which can be manufac- 

20 tured without need for post-treatment and which nonetheless exhibit good compatibility with fluoroelastomers com- 
monly employed as seals or the like. Indeed, pursuant to preferred embodiments of this invention, virtually no change 
in conventional dispersant manufacturing processes are involved. 

In accordance with this invention, the foregoing improvements are effected by utilising in the manufacture of the 
dispersants mixtures of hydrocarbyl polyamines containing appropriate proportions of acyclic alkylene polyamines and 

ss cydic alkylene polyamines. More particularly this invention provides in one of its embodiments, an oil-soluble dispersant 
composition formed by reacting (i) at least one aliphatic hydrocarbyl substituted succinic acylating agent in which the 
hydrocarbyl substituent contains an average of at least 40 carbon atoms with (ii) a mixture of polyethylene polyamines 
having an overall average composition approximating that of polyethylene pentamine or a mixture having an overall 
average composition approximating that of polyethylene tetramine containing from 10 to 50 weight percent acyclic 

so polyalkylene polyamines and 50 to 90 weight percent cyclic polyalkylene polyamines. 

Prior work on the development of succinimide dispersants based on use of cyclic amines is exemplified by the 
following representative patents: 

U.S. Pat. Nos. 3,024,195 and 3,024,237 describe N-(2-aminoalkyl)piperazine monoalkenyl succinimides and their 
use as lubricating oil detergents. 

35 U.S. Pat. No. 3,1 94,81 2 describes high molecular weight alkenyl-N-para-aminophenyl succinimides and their use 
as detergents in lubricating oils. 

U.S. Pat. No. 3,200,076 discloses polypiperazinyl succinimides and their use as detergents in lubricating oils. 
U.S. Pat. No. 3,21 9,666 deals with succinimide lubricant additives made from ammonia, aliphatic amines, aromatic 
amines, heterocyclic amines or carbocyclic amines. The amines may be primary or secondary amines and may also 

40 be polyamines such as alkylene amines, arylene amines, cyclic polyamines, and the hydroxy-substituted derivatives 
of such polyamines. In Example 5, reference is made to an ethylene amine mixture having an average composition 
corresponding to tetraethylene pentamine identified by the trade name "Polyamine H". Example 80 refers to a com- 
mercial mixture of alkylene amines and hydroxy alkyl-substituted alkylene amines consisting of approximately 2% (by 
weight) of diethylene triamine, 36% of 1-(2-aminoethyl)piperazine, 11% of 1-(2-hydroxyethyl)piperazine, 11% of N- 

45 (2-hydroxyethyl)ethylenediamine, and 40% of higher homotogues obtained as a result of condensation of such amine 
components. 

U.S. Pat. No. 3,312.619 describes succinimide-imidazolidines and their use as lubricant additives. 

U. S. Pat. No. 4.234,435 contains an extensive discussion of succinimide dispersants made from amines containing 
at least one H-N< group. Commercial mixtures of ethylene polyamines corresponding to the empirical formulas of 
50 diethylene triamine, of triethylene tetramine, and of pentaethylene hexamine, as well as a commercial mixture of eth- 
ylene polyamines having from about 3 to 10 nitrogen atoms per molecule are mentioned in the examples. Also used 
in the examples are a number of individual amines. 

U.S. Pat. No. 4,686,054 refers to use in the production of succinimides of a commercial mixture of ethylene 
polyamines which approximates tetraethylene pentamine. Such mixture is identified as E-100. 
55 U.S. Pat. No. 4,863,487 describes fuel detergents made from Cg^alkenyl succinic acid or anhydride and mixtures 
of aliphatic and heterocyclic polyamines composed by weight of 5 to 70% aminoethylethanolamine, 5 to 30% ami- 
noethylpiperazine, 0 to 25% triethylene tetramine, 0 to 20% hydroxyethylpiperazine, 0 to 1 0% diethylene triamine and 
10 to 65% higher oligomers of such amines. 



2 



EP 0 451 380 B2 



None of the foregoing patents is concerned with fluoroelastomer compatibility let alone use of the particular types 
of mixtures utilized in the practise of this invention. 

Unlike conventional oil soluble succinimide dispersants such as are produced from commercially available mixtures 
of alkylene polyamines, e.g., mixtures approximating triethylene tetramine or tetraethylene pentamine, the oil-soluble 
5 succinimide dispersants produced in accordance with this invention exhibit improved compatibility with fluoroelastom- 
ers. in accordance with preferred embodiments, succinimide dispersants provided by this invention are capable of 
providing lubricant formulations which satisfy the requirements of the Volkswagen P.VW 3334 Seal Test. 

As used herein the term •succinimide" is meant to encompass the completed reaction product from reaction be- 
tween components (i) and (ii) and is intendedto encompass compounds wherein the product may have amide, amidine, 
10 and/or salt linkages in addition to the imide linkage of the type that results from the reaction of a primary amino groupiand 
an anhydride moiety. 

In another of its embodiments, this invention provides lubricant, functional fluid and additive concentrate compo- 
sitions containing the oil soluble dispersant compositions of this invention. 

Still other embodiments of this invention relate to the provision of methods of lubricating mechanical parts with a 
is lubricating oil containing a dispersant in the presence of at least one fluoroelastomer surface. Such methods are char- 
acterised in that the lubrication is performed with a lubricating oil containing an oil-soluble dispersant of this invention. 

Yet another embodiment of this invention is the combination of a mechanical mechanism containing moving parts 
to be lubricated, a lubricating oil composition for lubricating such parts, and a polyfluoroelastomer in contact with at 
least a portion of such lubricating oil composition, characterised in that the lubricating oil composition for effecting such 
20 lubrication contains an oii-soluble dispersant of this invention. 

A further embodiment of this invention provides a process for the production of the oil-soluble dispersants of the 
type described herein. 

Other embodiments of this invention involve the post-treatment of the oil-soluble dispersants of this invention by 
reacting such dispersants with at least one post-treating agent selected from the group consisting of boron oxide, boron 

25 oxide hydrate, boron halides, boron acids, esters of boron acids, carbon disulphide, hydrogen sulphide, sulphur, sulphur 
chloride, alkenyl cyanides, carboxylic acid acylating agents, aldehyde, ketones, urea, thiourea, guanidine, dicyanodi- 
amide, hydrocarby! phosphates, hydrocarbyl phosphites, hydrocarbyl thiophosphates, hydrocarbyl thiophosphites, 
phosphorus sulphides, phosphorus oxides, phosphoric acid, phosphorous acid, hydrocarbyl thiocyanates, hydrocarbyl 
isocyanates, hydrocarbyl isothiocyanates, epoxides, episuiphides, formaldehyde or formaldehyde producing com- 

30 pounds plus phenols, and sulphur plus phenols. 

These and other embodiments and features of this invention will be apparent from the ensuing description and 
appended claims. 

Component (\) . As noted above, the oil-soluble dispersants of this invention are formed by use as one of the 
reactants of at least one aliphatic hydrocarbyl substituted succinic acylating agent in which the hydrocarbyl substituent 

35 contains an average of at least 40 carbon atoms. A preferred category of such acylating agents is comprised of at least 
one hydrocarbyl substituted succinic acylating agent in which the substituent is principally alkyl, alkenyl, or polyethyl- 
enically unsaturated alkenyl, or any combination thereof and wherein such substituent has an average of from 50 to 
5000 carbon atoms. Particularly preferred for use as the acylating agent is (a) at least one polyisobutenyl substituted 
succinic acid or (b) at least one polyisobutenyl substituted succinic anhydride or (c) a combination of at least one 

40 polyisobutenyl substituted succinic acid and at least one potyisobutenyl substituted succinic anhydride in which the 
polyisobutenyl substituent in (a), (b) or (c) is derived from polyisobutene having a number average molecular weight 
in the range of 700 to 5.000. 

As is well known, the substituted succinic acylating agents are those which can be characterised by the presence 
within their structure of two groups or moieties. The first group or moiety is a substituent group derived from a polyalkene. 

45 The polyalkene from which the substituted groups are derived is characterised by an M n (number average molecular 
weight) value of from about 500 to about 10,000, and preferably in the range of from about 700 to about 5.000. 
The second group or moiety is the succinic group, a group characterised by the structure 



so OO 

Dill 

X-C-C-C-C-X 1 Formula I 



55 



wherein X and X? are the same or different provided at least one of X and X 1 is such that the substituted succinic 
acylating agent can function as a carboxylic acylating agent. In other words, at least one of X and X' must be such that 
the substituted acylating agent can esterify alcohols, form amides or amine salts with ammonia or amines, form metal 
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salts with reactive metals or basically reacting metal compounds, and otherwise functions as a conventional carboxylic 

acid acylating agent. Transesterification and transamidation reactions are considered, for purposes of this invention, 

as conventional acylation reactions. 

Thus, X and/or X* is usually -OH, -Ohydrocarbyl; -CrM+ where M + represents one equivalent of a metal, ammonium 
5 or amine cation, -NH 2 , -CI, -Br, and together, X and X 1 can be -O- so as to form the anhydride. The specific identity of 

any X or X* group which is not one of the above is not critical so long as its presence does not prevent the remaining 

group from entering into acylation reactions. 

Preferably, however, X and X 1 are each such that both carboxyl functions of the succinic group can enter into 

acylation reactions. 
10 One of the unsatisfied valences in the grouping 

I I 
- £ - C - 



of Formula I forms a carbon-to-carbon bond with a carbon atom in the substituent group. While other such unsatisfied 
valence may be satisfied by a similar bond with the same or different substituent group, all but the said one such 
valence is usually satisfied by a hydrogen atom. 
20 The succinic groups of the succinic acylating agents will normally correspond to the formula 



25 



30 



0 

II 

- CH — C — 



CH 2 - C 
2 J 



R 
R' 



Formula II 



35 



wherein R and R' are each independently selected from the group consisting of -OH, -CI, -OR - (R" = lower alkyl), and 
when taken together, R and R' are -0-. In the latter case the succinic group is a succinic anhydride group. All the 
succinic groups in a particular succinic acylating agent need not be the same, but they can be the same. Preferably, 
the succinic groups will correspond to 



40 



45 



0 

II 

CH — C - OH 



CH 2 - C - OH 



0 

I 

CH — C 



\ 



CH, - C 

2 II 



Formula III 



(A) 



(BJ 



50 
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and mixtures of lll(A) and lll(B). Production of substituted succinic acylating agents wherein the succinic groups are 
the same or different is within ordinary skill of the art and can be accomplished through conventional procedures such 
as treating the substituted succinic acylating agents themselves (for example, hydrolysing the anhydride to the free 
acid or converting the free acid to an acid chloride with thionyl chloride) and/or selecting the appropriate maleic or 
fumaric reactants. 

The polyalkenes from which the substituent groups are derived are homopolymers and interpolymers of polymer- 
isable olefin monomers of 2 to about 16 carbon atoms; usually 2 to about 6 carbon atoms. The interpolymers are those 
in which two or more olefin monomers are interpolymerised according to well-known conventional procedures to form 
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polyalkenes having units within their structure derived from each of said two or more olefin monomers. Thus, the 

polymers used include binary copolymers, terpolymers, tetrapolymers, and the like. The polyalkenes from which the 

substituent groups are derived are often referred to as polyolefin(s). 

The olefin monomers from which the polyalkenes are derived are poiymerisable olefin monomers characterised 
s by the presence of one or more ethylenically unsaturated groups (i.e. , >C=C<); that is, they are monoolefinic monomers 

such as ethylene, propylene, 1 -butene, isobutene, and 1 -octene or polyolefinic monomers (usually diolefinic monomers) 

such as 1 ,3-butadiene and isoprene. 

These olefin monomers are usually poiymerisable terminal olefins; that is, olefins characterised by the presence 

in their structure of the group >C=CH 2 . However, poiymerisable internal olefin monomers characterised by the presence 
10 within their structure of the group 

\ i I / 

-c-c-c-c- 

' '■' x 

can also be used to form the polyalkenes. When internal olefin monomers are employed, they normally will be employed 
with terminal olefins to produce polyalkenes which are interpolymers. When a particular poiymerisable olefin monomer 
can be classified as both a terminal olefin and an internal olefin, it is usually categorised as a terminal olefin. An example 
20 of such a monomer is 1 ,3-pentadiene (i.e., piperylene). 

While the polyalkenes from which the substituent groups of the succinic acylating agents are derived generally 
are hydrocarbon polyalkenes, they can contain non-hydrocarbon groups such as lower aikoxy, lower alkyl mercapto, 
hydroxy, mercapto, oxo, nitro, halo, cyano, carboalkoxy (i.e., 

0 
I 

- C - 0 - alkyl 

30 where "alkyl" is usually lower alkyl, namely an alkyl group containing up to about 7 carbon atoms), alkanoyloxy (or 
carbalkoxy, i.e., 



35 



0 

i 

alkyl - C - 0 - 



where "alkyl" is usually lower alkyl), and the like, provided the non-hydrocarbon substituents do not substantially in- 
terfere with formation of the substituted succinic acid acylating agents. When present, such non-hydrocarbon groups 

40 normally will not contribute more than about 1 0% by weight of the total weight of the polyalkenes. Since the polyaikene 
can contain such non-hydrocarbon substituents, it is apparent that the olefin monomers from which the polyalkenes 
are made can also contain such substituents. Normally, however, as a matter of practicality and expense, the olefin 
monomers and the polyalkenes used are free from non-hydrocarbon groups, except chloro groups which usually fa- 
cilitate the formation of the substituted succinic acylating agents. 

45 Although the polyalkenes may include aromatic groups (especially phenyl groups and lower alkyl- and-/or lower 
alkoxy-substituted phenyl groups such as p-tert-butylphenyl) and cycloaliphatic groups such as would be obtained 
from poiymerisable cyclic olefins or cycloaliphatic substituted-polymerisable acyclic olefins, the polyalkenes usually 
will be free from such groups. Nevertheless, polyalkenes derived from interpolymers of both 1,3-dienes and styrenes 
such as t ,3-butadiene and styrene or 4-tert-butyl-styrene are exceptions to this generalisation. Similarly, the olefin 

so monomers from which the polyalkenes are prepared can contain both aromatic and cycloaliphatic groups. 

Generally speaking aliphatic hydrocarbon polyalkenes free from aromatic and cycloaliphatic groups are preferred 
for use in preparing the substituted succinic acylating agents. Particularly preferred are polyalkenes which are derived 
from homopolymers and interpolymers of terminal hydrocarbon olefins of 2 to about 8 carbon atoms, most especially 
from 2 to 4 carbon atoms. While interpolymers of terminal olefins are usually preferred, interpolymers optionally con- 

ss taining up to about 40% of polymer units derived from internal olefins of up to about 8 carbon atoms are also preferred. 
The most preferred polyalkenes are polypropylenes and polyisobutenes. 

Specific examples of terminal and internal olefin monomers which can be used to prepare the polyalkenes accord- 
ing to conventional, well-known polymerisation techniques include ethylene; propylene; t -butene; 2-butene; isobutene; 
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1-pentene; 1-hexene; 1-heptene, 2-butene; isobutene; 2-pentene, 1-hexene; 1-heptene; 1-octene; 1-nonene; 
1-decene; 2-pentene; propylenetetramen diisobutyiene; isobutylene trimer; 1,2-butadiene; 1 ,3-butadiene; 1,2-penta- 
diene; 1,3-pentadiene; 1,4-pentadiene; isoprene; 1,5-hexadiene; 2-chloro-1 ,3-butadiene; 2-methyM-heptene; 4-cy- 
clohexyM-butene; 3-pentene; 4-octene; 3,3-di-methyl-1-pentene; styrene; 2,4-dichlorostyrene; divinylbenzene; vinyl 

5 acetate; ally! alcohol; 1 -methyl-vinyl acetate; acrylonitrile; ethyl acrylate; methyl methacrylate; ethyl vinyl ether; and 
methyl vinyl ketone. Of these, the hydrocarbon polymerisable monomers are preferred and of these hydrocarbon mon- 
omers, the terminal olefin monomers are particularly preferred. 

Specific examples of polyalkenes indude polypropylenes, polybutenes, ethylene-propylene copolymers, styrene- 
isobutene copolymers, isobutene- 1,3-butadiene copolymers, propene-isoprene copolymers, isobutene-chloroprene 

10 copolymers, isobutene-4-methyl-styrene copolymers, copolymers of 1 -hexene with 1 ,3-hexadiene, copolymers of 1 -oc- 
tene with 1 -hexene, copolymers of 1-heptene with 1-pentene, copolymers of 3-methyl-1-butene with 1-octene, copol- 
ymers of 3,3-dimethyM-pentene with 1-hexene, and terpolymers of isobutene, styrene and piperylene. More specific 
examples of such interpolymers include copolymer of 95% (by weight) of isobutene with 5% (by weight) of styrene; 
terpolymer of 98% of isobutene with 1% of piperylene and 1% of chloroprene; terpolymer of 95% of isobutene with 2% 

is of butene 1 and 3% of 1 -hexene; terpolymer of 60% of isobutene with 20% of 1 -pentene and 20% of octene-1 ; copolymer 
of 80% of 1 -hexene and 20% of 1 -heptene; terpolymer of 90% of isobutene with 2% of cyclohexene and 8% of propylene; 
and copolymer of 80% of ethylene and 20% of propylene. Preferred sources of polyalkenes are the potyisobutenes 
obtained by polymerisation of C 4 refinery streams which contain both n-butene and isobutene in various proportions 
using a Lewis acid catalyst such as aluminum trichloride or boron trifluoride. These polybutenes usually contain pre- 

20 dominantly (for example, greater than about 80% of the total repeating units) of repeating units of the configuration 



f 

25 - CH, - C - 

I 

CH 3 

30 In preparing polyalkenes, conventional techniques known to those skilled in the art include suitably controlling 
polymerisation temperatures, regulating the amount and type of polymerisation initiator and/or catalyst, employing 
chain terminating groups in the polymerisation procedure, and the like. Other conventional techniques such as stripping 
(including vacuum stripping) a very light end and/or oxidatively or mechanically degrading high molecular weight poly- 
alkene to produce lower molecular weight polyalkenes can also be used. 

35 |n preparing the substituted succinic acylating agents, one or more of the above-described polyalkenes is reacted 
with one or more maleic or f umaric acidic reactants of the general formula 

O O 

\\ I Formula IV 

40 X-C-CH*CH-C-X' 

wherein X and X" are as defined hereinbefore. Preferably the maleic and fumaric reactants will be one or more com- 
pounds corresponding to the formula 

4S 

Q O 

j || Formula V 

R-C-CH-CH-C-R 1 

50 

wherein R and R' are as previously defined herein. Ordinarily the maleic or fumaric reactants will be maleic acid, fumaric 
acid, maleic anhydride, or a mixture of two or more of these. The maleic reactants are usually preferred over the fumaric 
reactants because the former are more readily available and are, in general, more readily reacted with the polyalkenes 
(or derivatives thereof) to prepare the substituted succinic acylating agents. The most preferred reactants are maleic 
55 acid, maleic anhydride, and mixtures of these. 

Any of a variety of known procedures can be used to produce the substituted succinic acylating agents. For con- 
venience and brevity, when the term "maleic reactanf* is used hereafter, the term is generic to the reactants corre- 
sponding to Formulas IV and V above including mixtures of such reactants. 
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Further details concerning procedures tor proau y 
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scribed in the patent literature, such as for example in U.S. Pat No. 4,234,435. Thus, further amplification of such 
procedures herein is deemed unnecessary. 

Component (ifl . The other principal reactant utilized in forming the oil-soluble dispersants of this invention is a 
mixture of polyethylene polyamines having an overall average composition approximating that of polyethylene pen- 

£ tamine or a mixture of polyethylene polyamines having an overall average composition approximating that of polyeth- 
ylene tetramine containing from 1 0 to 50 weight percent acyclic alkylene polyamines and 50 to 90 weight percent cyclic 
alkylene polyamines. In this connection, the terms "polyalkylene" and "polyethylene", when utilised in conjunction with 
such terms as "polyamine", "tetramine', "pentamine", denote that some of the adjacent nitrogen atoms in the product 
mixture are joined by a single alkylene group whereas other adjacent nitrogen atoms in the product mixture are joined 

10 by two alkylene groups thereby forming a cyclic configuration, i.e., a substituted piperazinyl structure. For example, 
the following mixture of compounds: 



(a) H 2 N - C 2 H 4 - NH - C 2 H 4 - NH - 0>H 4 - NH, 

TO 



20 



(c) 



^ H 2 N' • ^2^4 • M • C 2 H 4 *" 
C 2 H 4 - NH 2 



H 2 » - C 2 H 4 - N^^N - C 2 H 4 - NH 2 



c :« 4 



3S 



C H 

HM^ 2 4 ^N - C 2 H 4 - NH - C 2 H 4 - NH 2 
C 2 H 4 



(«) 



46 HN - CH 2 CH 2 - ^NH 

CH 2 CH 2 * * CH 2 CH 2 

is termed herein a "polyethylene tetramine" inasmuch as its overall composition is that of a tetramine (four amino 
so groups per molecule) in which acyclic components (a) and (b) have three ethylene groups per molecule, cyclic com- 
ponents (c) and (d) have four ethylene groups per molecule, and cyclic component (e) has five ethylene groups per 
molecule. Thus, if the above mixture contains from 10 to 50 weight percent of components (a) and (b) or either of 
them and from 90 to 50 weight percent of components (c), (d) or (e) - or any two or all three of them - it is a 
polyethylene tetramine suitable for use in the practise of this invention. Small amounts of tower and/or higher molecular 
ss weight species may of course be present in the mixture. 

Among the especially preferred embodiments of this invention are formation of a succinimide product by: 

1) use of a mixture of polyalkylene polyamines (10-50% acyclic; 90-50% cyclic) having an overall composition 
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approximating that of polyalkylene pentamine and further characterised by containing on a weight basis: 

a) from 2 to 10% of polyalkylene tetramines; 

b) from 60 to 85% of polyalkylene pentamines; 

c) from 10 to 20% of polyalkylene hexamines; and 

d) up to 10% lower and/or higher analogs of the foregoing. 

2) use of a mixture of polyalkylene polyamines (10-50% acyclic; 90-50% cyclic) having an overall composition 
approximating that of polyalkylene pentamine and further characterised by containing on a weight basis: 

a) at least 30% of the cyclic isomer depicted as 

N-N=N-N-N 

b) at least 10% of the cyclic isomer depicted as 

N = N - N • N -N 

c) at least 2% of the acyclic branched isomer depicted as 



N - N - N - N 

I 

N 



and 

d) at least 5% of the acyclic linear isomer depicted as 

N-N-N-N-N 

3) use of a mixture of polyalkylene polyamines (10-50% acyclic; 90-50% cyclic) having an overall composition 
approximating that of polyalkylene tetramine and further characterised by containing on a weight basis: 

a) at least 5% linear acyclic alkylene polyamines; 

b) at least 10% branched acyclic alkylene polyamines; and 

c) at least 60% cyclic alkylene polyamines. 

4) use of a mixture of polyalkylene polyamines (10-50% acyclic; 90-50% cyclic) having an overall composition 
approximating that of polyalkylene tetramine and further characterised by containing on a weight basis: 

a) at least 30% oRhe cyclic isomer depicted as 

N-N=N-N 

b) at least 20% of the cyclic isomer depicted as 

N=N-N-N 

c) at least 10% of the acyclic branched isomer depicted as 
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N - N - N 

t ' 
N 



and 

d) at least 5% of the acyclic linear isomer depicted as 

10 N-N-N-N 

In the structural representations depicted in 2) and 4) above, the * - ' (whether horizontal or vertical) represents 
an alkylene group each of which contains up to 6carbon atoms, preferably from 2 to 4 carbon atoms, and most preferably 

is is the ethylene (dimethylene) group, i.e., the -CH 2 CH 2 * group. Similarly, the V represents a pair of such alkylene 
groups each having up to 6 carbon atoms and preferably having from 2 to 4 carbon atoms each. In the most preferred 
cases, the V represents a pair of ethylene (dimethylene) groups, each having the formula -CHgCHg-. As is indicated 
by the structural representations presented above, both of the alkylene groups in the cyclic structure depicted as '=■ 
extend between the same pair of proximate nitrogen atoms. 

zo In the above depictions, hydrogen atoms satisfying the trivalent character of the nitrogen atoms are not shown. 
Thus, when is ethylene and is a pair of ethylene groups, the depiction "N = N - N - N # is a simplified version of 
the formula: 

25 HN^ CH2CH2 ^N - CH 2 CH 2 - NH - CH 2 CH 2 - NH 2 

^CH 2 CH 2 

Using the above simplified method of depiction, the mixtures of alkylene potyamines used in the practise of this 
30 invention can include such acyclic species as: 

N-N 

35 

N-N -N 
N-N-N-N 

N - N - N 

I 

N 

4$ 

N-N-N-N-N 



40 



- N - N - N 

I 

N 



N-N-N-N-N-N 
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20 



25 



3D 



35 



R-N-N-N-N 

I 

N 

N-N-R-N-N 
I 

R 

N - N - N - N 

I I 
R N 

N-IM-N-N-N-N-N 

N-N-N-R-R-N 

I 

N 

N-K-N-R-N-N 

I 

N 

N-R-R-R-R 

f I 
N N 



R - R R - R - R 
I 

N - N 



R - R - N - N - N 

I I 
R R 



45 and similar higher molecular weight analogs up to those containing approximately 10 to 12 nitrogen atoms in the 
molecule. 

Likewise, the mixtures of alkylene polyamines used in the practise of this invention can include such cyclic species 

as: 

so 

N - N 



N = N -N 

55 

N = N- N - N 
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N-N=N-N 

N=N-N=N 
N=N-N-N-N 
N-N=N-N-N 
N = N - N - N = N 
N=N-N=N-N 

N - N - N - N 

i 

K 

N=N-N-N-N-N 
N-N=N-N-N-N 
|s|-N-N = N-N-N 



K - H - # * ' N 



N - N - M - N - N 

l 

N 



N = N-N-N-N = N 
N=N-N-N=N-N 
N = N -N = N-N -N 
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25 



30 



N-N=N-N=N-N 
N=N-N=N-N=N 
N-N-N-N-N-N = N 

N-N-N-N»N-N 
I 

N 



I 

N 



N-N-N-N = N 

I I 
N N 

N-N-N-N-N 

I 

N - N 



and similar isomeric polyalkylene heptamines and the higher molecular weight analogs up to those containing approx- 
imately 10 to 12 nitrogen atoms in the molecule. 

Various procedures may be used for producing the mixtures of hydrocarbyl polyamines used in forming the dis- 
persants of this invention. For example, one or more individual acyclic alkylene pofyamines and one or more individual 

3S cyclic alkylene polyamines may be separately synthesised by known procedures and then combined in appropriate 
propprtions. Alternatively and preferably, the mixtures utilised in forming the dispersants of this invention are concur- 
rently synthesised in appropriate proportions. Thus, acyclic polyalkylene polyamines can be formed using procedures 
described in U.S. Pat. Nos. 4,036,881; 4,314,083; or 4,399,308. These can be blended with cyclic polyalkylene 
polyamines formed as in USSR 1,182,040 (30 September 1985). Concurrent production of acyclic and cyclic poly- 

40 alkylene polyamines can be effected, for example, by a process such as described in Romanian Patent 90714 (29 
November 1986). See also U.S. Pat No. 3,462,493. 

A feature of this invention is that when utilising suitable mixtures of cyclic and acyclic polyalkylene polyamines that 
are produced concurrently under suitable reaction conditions, no special separation procedures are required. Thus 
such mjxtures can be produced and utilised in the practise of this invention on an economical basis. 

45 Reaction Conditions . As noted above, the succinimide dispersants of this invention are prepared by a process 
which comprises reacting (i) at least one aliphatic hydrocarbyl substituted succinic acylating agent in which the hydro- 
carbyl substituent contains an average of at least 40 carbon atoms with (ii) a mixture consisting essentially of hydro- 
carbyl polyamines containing from 10 to 50 weight percent acyclic alkylene polyamines and 50 to 90 weight percent 
cyclic alkylene polyamines. The proportions of components (i) and (ii) utilised in the reaction can be varied to suit the 

so needs of the occasion. Generally speaking, however, the reaction mixture will contain the reactants in mole ratios of 
from 1 to 5 moles of acylating agent per mole of polyalkylene polyamines. The preferred ratios fall in the range of 1 .1 
to 2.5 moles of acylating agent per mole of polyalkylene polyamine. The reaction is conducted at conventional tem- 
peratures in the range of about 80 6 C to about 200°C, more preferably about 140 9 C to about 1B0 9 C. These reactions 
may be conducted in the presence or absence of an ancillary diluent or liquid reaction medium, such as a mineral 

55 lubricating oil solvent. If the reaction is conducted in the absence of an ancillary solvent of this type, such is usually 
added to the reaction product on completion of the reaction. In this way the final product is in the form of a convenient 
solution in lubricating oil and thus is compatible with a lubricating oil base stock. Suitable solvent oils are the same as 
the oils used as a lubricating oil base stock and these generally include lubricating oils having a viscosity (ASTM D 
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15 



20 



25 



tJLntwithotherreage^hen f^^^JSSi. *** taon 1 

can be used. Such post-treating agents neb*. sulphur, sulphur chloride, alkenyl cyanides car- 

Sds esters of boron acids, carbon disuse, "^"JfJ^ dicyanodfcmide, hydrocarbyl phosphates, 

ron-containing post-treating agents. fc and organic compounds capable ol re- 

The phosphorus-containing post-treating <*«*«J*J B J ^ h oU«ontaining moieties into the disperse*, 
acting wrth the disperse in order to introduc ^jj^ s *£phoru. sulphides, phosphorus esters, and ke 
Sue use can be made ol phosphorus acids, pho*m» compounds a s phosphonc acri 

compounds. Afew examples ol such compound^ " c '" d "iS te ^p^8phorus heptasulphide, etc., and such 
^osphorous acid, phosphorus ^^^^ 
omanic phosphorus compounds as ^hydrocarbyl phos JJJJ£» ^hates. the hydrocarbyl pyrophosphates, 
moSrocarby. phosphates, dihydrocarby. P^J^gj; up t0 about 30 carbon atoms each 
Th ml oartial or total sulphur analogs wherein the hydrocarbyl graup. , comp0 unds capable of 

bLate esters, pyroboric acid esters, and the to- and „ boron compound in the post^ 

30 It is particularly preferred to utilise a comb ^ nat ^ ^ a ph0 * p ^ of invention is both phosphorated 
trea^tproceduresconductedpursuarttoth.s.nve ^^J^, ^ are useful in forming the preferred 
7Jm Examples of morgan* ^X« wLc acid, hypophosphoric acid, phosphorus 
™*t treated products of this invention include phosphorous acio ^pn h of more sucn corn . 

KSS^P^ tetraoxide (P n> J-J-Jjj^ SS^exlp.es of dihydrocarby. hydrogen 
pT.Tds St be used. Most preferred is P^P horou ^^ng dTspersants for the purposes of this invention, 
ites which may be reacted with ^^^^ T"5fS 
ncluSe diethyl hydrogenphosphite • iwopyl oclyl hyefcogan Ph-I*^; ^ 

phosphite, dicyclohexyl hydrogen phosphite, d.phenyl JJW ^ Normally the hydrocarbyl groups will each 
S hydrogen phosphite, dibenzyl hydrogen P^-™»JJJ Jj, hites 4n be employed. Dibutyl hydrogen 

to about 30 carbon a^ 
SSit is a preferreddihydrocarbyl phosphite. Among the «^ ^ p ^ hrte , monoe thyl phosphite, monobutyl 
So of this invents are included such compound^ ^^ffj^ ^oal*. phosphite, and the tt* 

(R 1 X 1 )(R 2 X 2 )(R 3 X 3 )P 

u a ,h «i hi R2 and R3 is, independently, a hydrocarbyl group or a l J^f^^ a < Sj^]iyl group. 
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where each of R\ R 2 , and R 3 is, independently, a hydrocarbyl group or a hydrogen atom, where each of X 1 , X 2 , X 3 
and X 4 is, independently, an oxygen atom or a sulphur atom, and where at least one of R 1 , R 2 , and R 3 is a hydrocarbyl 
group. 

A particularly preferred post-treating procedure involves reacting a succinimide of this invention with (a) at least 

5 one oxyacid of phosphorus and/or at least one anhydride thereof; or (b) at least one monohydrocarbyl phosphite and/ 
or at least one dihydrocarbyl hydrogen phosphite; or (c) any combination of at least one from (a) and at least one from 
(b); and sequentially, and most preferably concurrently, with (d) at least one boron compound. In either case - i.e., 
where the succinimide is reacted sequentially or concurrently in either order with (a) and (d), (b) and (d), or <c) and (d) 
the reaction is conducted by heating the reactants at a reaction temperature within the range of 50 to 1 50°C, preferably 

10 about 90 to 110°C, most preferably at about 100°C. The over-all reaction time may vary from about 1 hour or less to 
about 6 hours or more depending on the temperature and the particular reactants employed. In any event, the reactants 
are heated, preferably with agitation, to produce a dear, oil-soluble product. Such reaction can be carried out in the 
absence of solvent by mixing and heating the reactants. Preferably, however, water is added to facilitate the initial 
dissolution of the boron compound. Water formed in the reaction and any added water is then removed by vacuum 

*5 distillation at temperatures of from 100-140°C. Preferably, the reaction is carried out in a diluent oil or a solvent such 
as a mixture of aromatic hydrocarbons. One advantage of utilising the combination of a phosphorus-containing post- 
treating agent and a boron-containing post-treating agent is that in many cases the treatment can be conducted in the 
presence of other components normally present in lubricating oil formulations. 

In the preferred embodiments of this invention wherein a boron compound is reacted sequentially in either order 

20 or preferably concurrently with the basic nitrogen-containing dispersant(s) and the phosphorus reactant(s), use can 
be made of such compounds as, for example, boron acids such as boric acid, boronic acid, tetraboric acid, metaboric 
acid, pyroboric acid, esters of such acids, such as mono-, di- andtri-organic esters with alcohols having 1 to 20 carbon 
atoms, e.g., methanol, ethanol, propanol, isopropanol, the butanols, the pentanols, the hexanols, the octanols, the 
decanols, ethylene glycol, propylene glycol and the like, and boron oxides such as boron oxide and boron oxide hydrate. 

25 Another particularly preferred embodiment of this invention involves the post-treatment of the succinimides of this 
invention with a low molecular weight dicarboxylic acid acylating agent such as maleic anhydride, maleic acid, malic 
acid, f umaric acid, azelaic acid, adipic acid, succinic acid, alkenyl succinic acids and/or anhydrides (in which the alkeny I 
group contains up to about 24 carbon atoms), and the like. Such acylating agents are reacted with the succinimide 
dispersants of this invention at temperatures in the range of 80 to 200°C ( more preferably 1 40 to 1 80*0. These reactions 

30 may be conducted in the presence or absence of an ancillary diluent or liquid reaction medium, such as a mineral oil 
solvent If the reaction is conducted in the absence of an ancillary solvent of this type, such is usually added to the 
reaction product on completion of the reaction. In this way the final product is in the form of a convenient solution in 
lubricating oil and thus is compatible with a lubricating oil base stock. Suitable solvent oils are the same as the oils 
used as a lubricating oil base stock and these generally include lubricating oils having a viscosity (ASTM D 445) of 2 

35 to 40, preferably 3 to 12 mm 2 /sec at 100°C, with the primarily paraffinic mineral oils such as Solvent 100 Neutral being 
particularly preferred. Other types of lubricating oil base stocks can be used, such as synthetic lubricants including 
polyesters, poly-a-olefins (e.g., hydrogenated or unhydrogenated ct-olefin oligomers such as hydrogenated poly- 
1-decene), and the like. Blends of mineral oil and synthetic lubricating oils are also suitable for various applications in 
accordance with this invention. 

40 (t will be appreciated that other types of post-treating agents can be used in the practise of this invention, such as 
those referred to hereinabove. Since post-treating processes involving those post-treating reagents are known as 
regards post-treatment of reaction products of amines and high molecular weight acylating agents of the prior art, 
detailed descipttons of these processes is deemed unnecessary. In order to apply the prior art processes to the suc- 
cinimides of this invention, all that is required is that the reaction conditions, ratio of reactants, and like processing 

45 details as described in the prior art be applied to the novel succinimides of this invention. Reference may be had to 
the following patents for details concerning such prior art post-treating procedures: U.S. Pat. Nos. 3,087,936; 3,184,411; 
3,185,645; 3.185,704; 3.200,107; 3,254,025; 3,256,185; 3,278,550; 3,280,034; 3,281,428; 3,282,955; 3,284,410; 
3.312,619; 3,338,832; 3,344,069; 3,366,569; 3,367,943; 3,369,021; 3,373,111; 3,390,086; 3.458,530; 3.470,098; 
3,502.677; 3,511,780; 3,513.093; 3,541,012; 3,551,466; 3.558,743, 3,573,205; 3,652,616; 3.718.663; 3,749.695; 

so 3.865,740; 3,865,813; 3,954,639; 4,338,205; 4,401,581; 4,410,437; 4,428,849; 4,548,724; 4,554,086; 4.608,185; 
4.612,132; 4,614,603, 4,615.826; 4,645,515; 4,710,201; 4,713,191; 4,746,446; 4,747,850; 4.747.963; 4,747,964; 
4,747,965; and 4,857,214. See also British Patents 1,085,903 and 1,162,436. Alternatively, pre-treatment procedures 
such as described in U.S. Pat. Nos. 3,415750 and 4,713,189 can be used. 

Finished lubricating oil compositions of this invention are prepared containing the dispersant of this invention to- 

55 gether with conventional amounts of other additives to provide their normal attendant functions. 

The benefits achievable by the practise of this invention are illustrated in the following specific examples which 
are not to be construed as limitations on this invention. In Examples 1-4, use is made of the standard vblkswagen P. 
VW 3334 Seal Test in order to demonstrate the enhancement in f luoroelastomer compatibility achievable by the practise 
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of this invention. In the examples, all parts and perc^ 

The Volkswagen P.VW 3334 Seal Test involves kee^ 
blend at 1 50*C for 96 hours and then comparing both the cht^ 
test specimen to the corresponding properties of a fresh specify 
specimen is also examined for the presence of cracks. In these tesfo,^ 
specimen exhibits a change in elongation to break (as compared to an unu. v 
a tensile strength {as compared to an untested specimen) of no more than *2o N ^ xe 6. 0 \\ 
test which can be used to measure the effect of lubricant additives on fluoroelastoh^y^ e . ^© 
CEC L-39-T-67 Oil/Elastomer Compatibility Test. This test is similar to the VW Test excef# 0 ^ 
than a 4-day test, the elastomer is VITON RE I, and the pass/fail points are -50% tensile streh^^ 
Experiments conducted to date indicate that the CCMC Seal Test is less stringent than the VW b*<\6 

EXAMPLE 1 \^ 

A succinimide dispersant of this invention is prepared by reacting 450 parts of polyisobutenyl succinic anhydriu^ 
formed from polyisobutene having a number average molecular weight of 1 300 with 25.2 parts of a mixture of poiyetlv 
ylene polyamines having an overall composition approximating that of polyethylene tetramine. Such mixture contains 
the following percentages of the specified components as measured by integration of the peaks in a gas-liquid chro- 
matogram: 



Cyclic Pply?thVl9Pe pplyarojngs percentage 

N = N - N 1.6 

N - N * N - N 45*8 

N * N - N - N ?8.B 

30 76.2 

Acvclic Polyethylene Polvamines 

N - N - N 0.4 

N - N - N - N 8.2 

N - N - N 14.? 
I 

40 N 22.8 



Other gpmponents 1.0 

45 

The reaction between the foregoing polyisobutenyl succinic anhydride and the foregoing mixture of ethylene 
polyamines is conducted at 165°C until evolution of water ceases (between approximately 4 to 7 hours). Upon com- 
pletion of the reaction, the product is diluted with 100 solvent neutral mineral oil to a nitrogen content in the solution 
of 1.20 percent. 

so 

EXAMPLE 2 (COMPARATIVE) 

A succinimide dispersant not of this invention is prepared as in Example 1 except that the mixture of polyethylene 
polyamines having an overall composition approximating that of triethylene tetramine used contains the following per- 
ss centages of the specified components as measured by integration of the peaks in a gas-liquid chromatogram: 
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cyclic poiyethrtqn? Pplyamjnes Esggantaaa 

N * N - N 0.1 

N - K • N - N 2.9 

N = N - N - N 3.9 

6.9 

Acyclic Polyethylene Polyamjnes 

N - N - N 1.6 

N - N - N - N 87.3 

N - N - H 3,7 

N 92.6 

ot^ey sasfisasnsa °- 5 

Upon completion ot the reaction, the product is diluted with 100 solvent neutral mineral oil to a nitrogen content in the 
solution of 1.31 percent. 

EXAMPLE 3 

A succinimide dispersant of this invention is prepared by reacting 450 parts of potyisobutenyl succinic anhydride 
formed from polyisobutene having a number average molecular weight of 1 300 with 32.6 parts of a mixture of polyeth- 
ylene polyamines having an overall composition approximating that of polyethylene pentamine. Such mixture contains 
the following percentages of the specified components as measured by integration of the peaks in a gas-liquid chro- 
matogram: 
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cyclic Pentaathvlene Pent^ines pontage 



N - N s N " N - N 



49.2 



63.9 



Acyclic Tet raethylene Pentamines 



N - N - N - N 



ill 



N 



U.4 



Polyethylene Tetraroines 



5.7 



polyethylene Hexamjnes 



15.7 



Other CPiffP<?nent? 



The reaction between the foregoing poiyisobutenyl succinic anhydride and the foregoing mixture of ethylene 
polyamines is conducted at 165°C until evolution of water ceases (between approximately 4 to 7 hours). Upon com- 
pletion of the reaction, the product is diluted with 100 solvent neutral mineral oil to a nitrogen content in the solution 
of 1.62 percent 

EXAMPLE 4 (COMPARATIVE) 

A succinimide dispersant not of this invention is prepared as in Example 3 except that the mixture of polyethylene 
polyamines having an overall composition approximating that of polyethylene pentamine used contains the following 
percentages of the specified components as measured by integration of the peaks in a gas-liquid chromatogram: 
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CycUc gentaethYlgne Pfrntayunft? percentage. 

N-N*N-N-N 13.1 

N = N- N- N- N 2.9 

16,0 

Acvclic Tetraethylene Pentamines 

N-N-N-N-N 52,3 

1S N • N - N - N 24.4 

N 76.7 

bo Polyethylene Tetramines 2.3 

PQlygthvUn* Eteaaiaas *.s 

Upon completion of the reaction, the product is diluted with 100 solvent neutral mineral oil to a nitrogen content in the 
solution of 1.81 percent. 

30 Finished gasoline engine crankcase lubricating oils containing the substituted succinimide dispersants of Examples 
1-4 were formulated. Each such oil contained 5.8% of the additive concentrate comprising the succinimide dispersant 
and the diluent oil. In addition, each finished lubricating oil contained 3.4% of an additive formulation comprising con- 
ventional amounts of overbased sulfonates, zinc dialkyl dithiophosphate, antioxidant, rust inhibitor, and antifoam agent. 
Additionally, each such oil contained an alkyl polymethacrylate pour point depressant and an olefin copolymer viscosity 

35 index improver such that the lubricant was formulated as an SAE 1 5W/40 crankcase lubricating oil. 

The resultant finished lubricating oils were subjected to the Volkswagen P.VW 3334 Seal Test The results of this 
series of tests are summarised in Table 1 . 



Table 1 - 



Results of Volkswagen Seal Tests 


Succinimide Used 


Change in Elongation to Break 


Tensile Strength Compared to Fresh 


Cracking 




Compared to Fresh Seal, % 


Seal, % 




Example 1 


-22.6 


-25.6 


Pass 


Example 2 


-42.4 


-52.2 


Fail 


Example 3 


-23.6 


-28.4 


Pass 


Example 4 


-39.4 


-51.6 


Fail 



The following examples still further illustrate the practise of this invention. 



EXAMPLE 5 



A polyethylene tetramine mixture consisting essentially of approximately 37% linear triethylene tetramine (N - N - 
N - N) and approximately 63% of piperazinoethylethylene diamine (N = N - N - N) is formed as in Example 8 of U.S. 
Pat. No. 3,462,493 by reacting ethylene diamine and ethylene dichloride in a mole ratio of 5:1 at 30°C for 390 minutes, 
treating the reaction mixture with a substantial excess of aqueous sodium hydroxide solution, and recovering the linear 
triethylene tetramine and piperazinoethylethylene diamine by subjecting the resultant reaction mixture to distillation at 
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sub-atmospheric pressure. The foregoing mixture of linear Methylene tetramine and piperazinoethylethylene diamine 
is reacted at 165"C with polyisobutenyl succinic anhydride in a mole ratio of 1.5 moles of polyisobutenyl succinic 
anhydride per mole of polyethylene tetramines. The polyisobutenyl succinic anhydride used in this reaction is formed 
from polyisobutene having a number average molecular weight of 980. The succinimide product formed in the reaction 
5 is diluted with 1 00 solvent neutral mineral oil. 



EXAMPLES 6 - 9 



20 



25 



30 
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50 



Five succinimide products of this invention are prepared by reacting polyisobutenyl succinic anhydride (formed 
from polyisobutene having a number average molecular weight of 1250) with the following respective mixtures of pol- 
yethylene polyamines formed by blending together the individual components in the proportions specified: 



Proportions, Weight Percent 



Ex. No. 


AEP 


TETA 


BAEP 


TEPA 


6 


30 


10 


40 


20 


7 


20 


20 


40 


20 


8 


40 


10 


40 


10 


9 


45 


15 


25 


15 



AEP = N-(2-aminoethyl) piperazine 
TETA = Acyclic Methylene tetramines 
BAEP = N,N , -bis(2-aminoethyl)piperazine 
TEPA = Acyclic tetraethylene pentamines 



The reactants are employed in mole ratios of 1.8 moles of the polyisobutenyl succinic anhydride per mole of the pol- 
yethylene polyamines. The reactions are conducted at 165 D C until evolution of water ceases. The resultant products 
are each dissolved in 100 solvent neutral mineral oil thereby forming five pre-blend concentrates of this invention. 

EXAMPLES 10-13 

To portions of the respective pre-blend concentrates of Examples 6-9 are added phosphorous acid, boric acid and 
water in proportions of 250 parts of the respective succinimides, 1 00 parts of mineral oil diluent, 8 parts of phosphorous 
acid, 8 parts of boric acid, and 3 parts of water. The mixtures are heated at 100°C for 2 hours until all of the solid 
materials are dissolved. Avacuum of 40 mm (5.3 kPa) is gradually drawn on the product to remove the water formed 
while the temperature is slowly raised to 11 0°C. The resultant succinimides are both phosphorylated and boronated. 

EXAMPLES 14 -17 

To portions of the respective pre-blend concentrates of Examples 6-9 are added, respectively, maleic anhydride, 
mateic acid, fumaric acid, malic acid, and adipic acid in amounts corresponding to 1.3 moles thereof per mole of pol- 
yethylene polyamines used in the syntheses of Examples 6-9. The resultant mixtures are heated at 1 65-1 70 9 C for 1 .5 
hours to produce post-treated acylated succinimide products of this invention. 

The dispersants of this invention can be incorporated in a wide variety of lubricants in effective amounts to provide 
active ingredient concentrations in finished formulations generally within the range of 0.1 to 10 weight percent, for 
example, 1 to 9 weight percent, preferably 2 to 8 weight percent, of the total composition. Conventionally, the disper- 
sants are admixed with the lubricating oils as dispersant solution concentrates which usually contain 50 weight percent 
or more of the active ingredient additive compound dissolved in mineral oil, preferably a mineral oil having an ASTM 
D-445 viscosity of 2 to 40, preferably 3 to 12 centistokes (mm 2 /s) at 100°C. The lubricating oil not only can be hydro- 
carbon oils of lubricating viscosity derived from petroleum but also can be natural oils of suitable viscosities such as 
rapeseed oil, etc., and synthetic lubricating oils such as hydrogenated polyolefin oils; poly-a-otefins (e. g., hydrogenated 
or unhydrogenated a-olefin oligomers such as hydrogenated poly-1 -decene); atkyl esters of dicarboxylic acids; complex 
esters of dicarboxylic acid, polyglycol and alcohol; alky! esters of carbonic or phosphoric acids; polysiticones; fluoro- 
hydrocarbon oils; and mixtures or lubricating oils and synthetic oils in any proportion, etc. The term "lubricating oil" for 
this disclosure includes all the foregoing. The dispersant may be conveniently dispensed as a concentrate of 10 to 80 
weight percent of mineral oil, e.g., Solvent 100 Neutral oil with or without other additives being present and such 
concentrates are a further embodiment of this invention. 

The dispersants of this invention can thus be used in lubricating oil and functional fluid compositions, such as 
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etc., in which 
or a mixture 



._. or nil* hvdraulic oils, cutting oils, 
Chase oil of lubricating v.sMs.ly « am'" nlrtBO iiolanysourceinctudingGull Coast, 



Midcontinem, rw«»j» . . 
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Other well known components such as rust inhibitors, wax modifiers, foam inhibitors, copper passh/ators, sulphur 
scavengers, seal swell agents, color stabilisers, and like materials can be included in the compositions of this invention, 
provided of course that they are compatible with the antioxidant system of this invention and the other component or 
components being employed. 

5 The dispersants of this invention can also be employed in various fuel compositions, such as diesel fuels, burner 
fuels, gas oils, bunker fuels, and similar products. 

As noted above, this invention also includes among its embodiments improved methods of lubricating mechanical 
parts in the presence of at least one fluoroelastomer surface. In the practise of such methods, the lubrication is effected 
by means of a lubricating oil or functional fluid containing a dispersant of this invention. The practise of such methods 

10 results in a tower - oftentimes a substantially lower - amount of degradation of the fluoroelastomer contacted by the 
lubricating oil or functional fluid containing such dispersants as compared to the amount of degradation that would 
occur under the same conditions using the same oil or fluid composition containing the same quantity of succinimide 
dispersant made in the same way except for the use in the synthesis of the dispersant of a conventional mixture of 
alkylene polyamines predominating in acyclic isomers. 

is in another of its forms this invention provides in combination, (a) a mechanical mechanism containing moving parts 
to be lubricated, (b) a lubricating oil or functional fluid composition for lubricating such parts, and (c) a fluoroelastomer 
in contact with at least a portion of such lubricating oil or functional fluid during operation of such mechanism, charac- 
terised in that the lubricating oil or functional fluid composition for effecting such lubrication contains as a dispersant 
therefor, a dispersant prepared by the process of this invention described hereinabove. Among the mechanical mech- 

20 anisms and systems lubricated in this manner are the crank-cases of internal combustion engines; vehicular transmis- 
sions; hydraulic systems; hypoid axles, mechanical steering drives in passenger cars, in trucks, and in cross-country 
vehicles; planetary hub reduction axles and transfer gear boxes in utility vehicles such as trucks; pinion hub reduction 
gear boxes; synchromesh and synchroniser type gear boxes; power take-off gears; and limited slip rear axles. The 
dispersants can also be utilised in metal working, machining, and cutting oils such as are applied to work pieces during 

25 cutting and shaping operations. 



Claims 

30 1 . An oil-soluble dispersant composition formed by reacting (i) at least one aliphatic hydrocarbyl substituted succinic 
acylating agent in which the hydrocarbyl substituent contains an average of at least 40 carbon atoms with (ii) a 
mixture of polyethylene polyamines having an overall average composition approximating that of polyethylene 
pentamine or a mixture of polyethylene polyamines having an overall average composition approximating that of 
polyethylene tetramine containing from 10 to 50 weight percent acyclic polyaikylene polyamines and 50 to 90 

35 weight percent cyclic polyaikylene polyamines. 

2. A composition as claimed in claim 1 wherein said mixture of polyethylene polyamines approximating polyethylene 
pentamine is further characterised by containing on a weight basis: 

40 a) from 2 to 1 0% of polyethylene tetramines; 

b) from 60 to 85% of polyethylene pentamines; 

c) from 10 to 20% of polyethylene hexamines; and 

d) up to 10% lower and/or higher analogs of the foregoing. 

45 3. A composition as claimed in claim 1 wherein said mixture of polyethylene polyamines approximating polyethylene 
pentamine is further characterised by containing on a weight basis: 

a) at least 30% of the isomer depicted as 

50 N-N=N-N-N 

b) at least 10% of the isomer depicted as 

55 N=N-N-N-N 

c) at least 2% of the isomer depicted as 
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and \ x 
d) at least 5% of the jsomer depicted as \ 

N-N-N-N-N \ 

wherein the (whether horizontal or vertical) represents an alkylene group each of which contains up to 6 cart 
atoms and the "=" represents a pair of such alkylene groups each having up to 6 carbon atoms. 

4. A composition as claimed in claim 1 wherein said mixture of polyethylene polyamines approximating polyethylene 
tetramine is further characterised by containing on a weight basis: 

a) at least 5% linear acyclic polyethylene polyamines; 

b) at least 10% branched acyclic polyethylene polyamines; and 

c) at least 60% cyclic polyethylene polyamines. 

5. A composition as claimed in claim 1 wherein said mixture of polyethylene polyamines approximating polyethylene 
tetramine is further characterised by containing on a weight basis: 

a) at least 30% of the isomer depicted as 

N-N=N-N 

b) at least 20% of the isomer depicted as 

N=N-N-N 

c) at least 10% of the isomer depicted as 



N - N - N 
I 

N 



and 

d) at least 5% of the isomer depicted as 

N-N-N-N 

wherein the (whether horizontal or vertical) represents an alkylene group each of which contains up to 6 carbon 
atoms and the represents a pair of such alkylene groups each having up to 6 carbon atoms. 

6. A composition as claimed in any of claims 1 through 5 wherein component (i) used in forming said composition 
consists essentially of at least one hydrocarbyl substituted succinic acylating agent in which the substituent is 
principally alkyl, alkenyl, or polyethylenically unsaturated alkenyl, or any combination thereof and wherein such 
substituent has an average of from 50 to 5000 carbon atoms. 

7. A composition as claimed in any of claims 1 through 5 wherein said component (i) used in forming said composition 
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consists essentially of (a) at least one polyisobutenyl substituted succinic acid or (b) at least one polyisobutenyl 
substituted succinic anhydride or (c) a combination of at least one polyisobutenyl substituted succinic acid and at 
least one polyisobutenyl substituted succinic anhydride in which the polyisobutenyl substituent in (a), (b) or (c). is 
derived from polyisobutene having a number average molecular weight in the range ot 700 to 5,000. 

8. A composition as claimed in any of claims 1 through 7 further characterised in that such composition is post-treated 
by reaction with at least one post-treating reagent selected from the group consisting of boron oxide, boron oxide 
hydrate, boron halides, boron acids, esters of boron acids, carbon disulphide, hydrogen sulphide, sulphur, sulphur 
chloride, alkenyl cyanides, carboxylic acid acylating agents, aldehyde, ketones, urea, thiourea, guanidine, dicya- 
nodiamide, hydrocarbyl phosphates, hydrocarbyl phosphites, hydrocarbyl triphosphates, hydrocarbyl thiophos- 
phites, phosphorus sulphides, phosphorus oxides, phosphoric acid, phosphorous acid, hydrocarbyl thiocyanates, 
hydrocarbyl isocyanates, hydrocarbyl isothiocyanates, epoxides, episulphides, formaldehyde or formaldehyde pro- 
ducing compounds plus phenols, and sulphur plus phenols. 

9. A composition as claimed in any of claims 1 through 8 further characterised in that such composition is post-treated 
by reaction concurrently or sequentially with at least one phosphorus-containing post-treating reagent and at least 
one boron-containing post-treating reagent such that the product is both phosphorylated and boronated. 

1 0. A composition as claimed in any of claims 1 through 8 further characterised in that such composition is post-treated 
by reaction with at least one carboxylic acid acylating agent such that the product is acyiated thereby. 

1 1 . A lubricant or functional fluid composition which comprises a major amount of at least one oil of lubricating viscosity 
and a minor dispersant amount of a dispersant composition as claimed in any of claims 1 through 10. 

1 2. An additive concentrate composition which contains a dispersant composition as claimed in any of claims t through 
10. 

13. A method of lubricating mechanical parts with a lubricating oil containing a dispersant in the presence of at least 
one fluoroelastomer surface, said method characterised in that the lubrication is performed with a lubricating oil 
containing an oil-soluble dispersant composition formed by reacting (i) at least one aliphatic hydrocarbyl substituted 
succinic acylating agent in which the hydrocarbyl substituent contains an average of at least 40 carbon atoms with 
(ii) a mixture of polyethylene polyamines having an overall average composition approximating that of polyethylene 
pentamine or a mixture of polyethylene polyamines having an overall average composition approximating that of 
polyethylene tetramine containing from 10 to 60 weight percent acyclic polyalkylene polyamines and 50 to 90 
weight percent cyclic polyalkylene polyamines. 

14. A method according to claim 13 wherein the oil-soluble dispersant is as defined in any one of claims 2 to 13. 

15. A combination which comprises a mechanical mechanism containing moving parts to be lubricated, a lubricating 
oil composition for lubricating such parts, and a polyfluoroeiastomer in contact with at least a portion of such 
lubricating oil composition, characterised in that the lubricating oil composition for effecting such lubrication con- 
tains an oil-soluble dispersant composition formed by reacting (i) at least one aliphatic hydrocarbyl substituted 
succinic acylating agent in which the hydrocarbyl substituent contains an average of at least 40 carbon atoms with 
(ii) a mixture of polyethylene polyamines having an overall average composition approximating that of polyethylene 
pentamine or a mixture of polyethylene polyamines having an overall average composition approximating that of 
polyethylene tetramine containing from 10 to 50 weight percent acyclic polyalkylene polyamines and 50 to 90 
weight percent cyclic polyalkylene polyamines. 

16. A combination according to claim 15 wherein the oil-soluble dispersant is as defined in any one of claims 2 to 1 3. 



Revendlcations 

1. Composition de dispersant soluble dans I'huile, formee par reaction (i) d'au moins un agent acyiant succinique a 
substituant hydrocarbyle aliphatique dont le substituant hydrocarbyle contient en moyenne au moins 40 atomes 
de carbone, avec (ii) un melange de poly6thylene-polyamines ayant une composition globale moyenne s'appro- 
chant de celle d'une polyethylene-pentamine ou un melange de polyethylenepolyamines ayant une composition 
globale moyenne s'approchant de celle d'une polyethylene-tdtramine, contenant 10 a 50 % en poids de polyalk- 
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ylene-polyamines acyctiques et 50 a 90 % en poids de polyalkylene-polyamines cycliques. 

2. Composition suivant la revendication 1 , dans laquelle le melange de poly&hyiene-polyamines s'approchant d'une 
polySthylene-pentamine est en outre caractense en ce qu'i! contient, sur base ponderale : 

a) 2 a 10 % de poly6thylene-t6tramines; 

b) 60 a 85 % de polyethylene-pentamines; 

c) 10 a 20 % de polyethylene-hexamines ; et 

d) jusqu'a 10 % d'analogues infeneurs et/ou sup6rieurs des amines ci-dessus. 

3. Composition suivant la revendication 1, dans laquelle ledit melange de polyethylene^olyamines s'approchant 
d'une polyethylene-pentamine est en outre caracterise' en ce qu'il contient, sur base ponderale : 

a) au moins 30 % de I'isomere represents par 

N - N = N - N - N 

b) au moins 10 % de i'isomere represente par 

N = N -N-N -N 

c) au moins 2 % de I'isomere repr6sent6 par 



N - N - N - N 
I 

N 

et 

d) au moins 5 % de I'isomere represents par 

N-N-N-N-N 

ou le signe (qu'il sort horizontal ou vertical) represents un groupe alkylene contenant dans chaque cas 
jusqu'a 6 atomes de carbone et le signe represente une paire de ces groupes alkylene ayant chacun jusqu'a 
6 atomes de carbone. 

4. Composition suivant la revendication 1, dans laquelle ledit melange de poly6thyiene-potyamines s'approchant 
d'une polyethylene-tetramine est en outre caracterisd en ce qu'il contient, sur base ponderale : 

a) au moins 5 % de polyethylene-polyamines acycliques lineaires ; 

b) au moins 10 % de polyethylene-polyamines acycliques ramifiees ; 

c) au moins 60 % de polyethylene-polyamines cycliques. 

5. Composition suivant la revendication 1, dans laquelle ledit melange de polyethylene-polyamines s'approchant 
d'une poly&hylene-t6tramine est en outre caracterise en ce qu'il contient, sur base pondSrale : 

a) au moins 30 % de I'isomere represents" par 

N - N = N - N 

b) au moins 20 % de I'isomere represente par 
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N=N - N -N 

c) au moins 10 % de I'isomere represents par 

N - N - N 

I 

N 

et 

d) au moins 5 % de I'isomere represents par 

N-N-N-N 

ou le signe {qu'il soft horizontal ou vertical) represente un groupe alkylene contenant dans chaque cas 
jusqu'a 6 atomes de carbone et le signe V represents une paire de ces groupes alkylene ayant chacun jusqu'a 
6 atomes de carbone. 

6. Composition suivant Tune quelconque des revendications 1 a 5, pour la formation de laquelle le composant (i) 
utilise est essentiellement constitue d'au moins un agent acylant succinique a substituant hydrocarbyle dont le 
substituant est principalement un substituant alkyle, aicenyle ou aicenyle a non-saturation potyethyienique ou toute 
association de ces substituants et dans laquelle ce substituant a en moyenne 50 a 5000 atomes de carbone. 

7. Composition suivant Tune quelconque des revendications t a 5, pour la formation de laquelle le composant (i) 
utilise est essentiellement constitue (a) d'au moins un acide succinique a substituant polyisobutenyle ou (b) d'au 
moins un anhydride succinique a substituant polyisobutenyle ou (c) d'une association d'au moins un acide succi- 
nique a substituant polyisobutenyle et d'au moins un anhydride succinique a substituant polyisobutenyle, ce subs- 
tituant polyisobutenyle present dans (a), (b) ou (c) etant derive d'un poiyisobutene ayant une moyenne numerique 
du poids moleculaire comprise dans ia plage de 700 a 5000. 

8. Composition suivant Tune quelconque des revendications 1 a 7, caract6rts6e en outre en ce qu'elle est post-traitee 
par reaction avec au moins un reactif de post-traitement choisi dans le groupe comprenant I'oxyde de bore, I'oxyde 
de bore hydrate, des halogenures de bore, des acides contenant du bore, des esters de ces acides, le disulfure 
de carbone, le sulf ure d'hydrogene, le soul re, le chlorure de soufre, des cyanures d'alcenyle, des agents acylants 
du type acide carboxylique, un aldehyde, des cetones, Puree, la thiouree, la guanidine, le dicyanodiamide, des 
phosphates d'hydrocarbyle, des phosphites d'hydrocarbyle, des thiophosphates d'hydrocarbyle, des thiophosphi- 
tes d'hydrocarbyle, des sulfures de phosphore, des oxydes de phosphors, I'acide phosphorique, I'acide phospho- 
reux, des thiocyanates d'hydrocarbyle, des isocyanates d'hydrocarbyle, des isothiocyanates d'hydrocarbyle, des 
epoxydes, des episulf ures, du formaldehyde ou des composes produisant du formaldehyde plus des phenols, et 
du soufre plus des phenols. 

9. Composition suivant Tune quelconque des revendications 1 a 8, caract6risee en outre en ce qu'elle est post-traitee 
par reaction, simultanement ou en sequence, avec au moins un reactif de post-traitement contenant du phosphore 
et au moins un reactif de post-traitement contenant du bore de maniere que le produit sort a la fois phosphoryle 
et combine au bore. 

10. Composition suivant Tune quelconque des revendications t a 8, caracterisee en outre en ce qu'elle est post-traitee 
par reaction avec au moins un agent acylant du type acide carboxylique, de maniere que le produit soit ainsi acyle. 

11. Composition de lubrifiant ou de fluide fonctionnel, qui comprend une quantite dominante d'au moins une huile de 
viscosite propre a la lubrification et une quantite dispersive secondare d'une composition de dispersant suivant 
I'une quelconque des revendications 1 a 10. 

12. Composition de concentre d'additifs, qui contient une composition de dispersant suivant I'une quelconque des 
revendications 1 a 10. 
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13. Proc&te pour lubrifier des pikes mecaniques a I'aide d'une huiie lubrifiante contenant un dispersant en presence 
d'au moins une surface fluorSJastomerique, (edit proc6de 6tant caract6ris6 en ce que la lubrication est effectuSe 
avec une huile lubrifiante contenant une composition de dispersant soluble dans I'huile, formee par reaction (i) 
d'au moins un agent acylant succinique a substituant hydrocarbyle aliphatique dont le substituant hydrocarbyle 

5 contient en moyenne au moins 40 atomes de carbone, avec (ii) un melange poly&hylenepolyamines ayant une 
composition globale moyenne s'approchant de celle d'une poly&hylene-pentamine ou un melange de polyethyle- 
ne-polyamines ayant une composition gbbale moyenne s'approchant de celle d'une poly&hylene-tetramine, con- 
tenant 10 a 50 % en poids de polyalkylene-polyamines acycliques et 50 a 90 % en poids de polyalkylene-polya- 
mines cycliques. 

10 

14. Proc6d6 suivant la revendication 13, dans lequel le dispersant soluble dans I'huile est tel que dSfini dans I'une 
quelconque des revendications 2 a 13. 

15. Association comprenant un dispositif mecanique comportant des pieces mobiles devant dtre lubrifiees, une com- 
15 position d'huile lubrifiante servant a lubrifier ces pieces et un eMastomere polyfluore" au contact d'au moins une 

partie de cette composition d'huile lubrifiante, caractSrisee en ce que la composition d'huile lubrifiante servant a 
effectuercette lubrification contient une composition de dispersant soluble dans I'huile, formee par reaction (i) d'au 
moins un agent acylant succinique a substituant hydrocarbyle aliphatique dont le substituant hydrocarbyle contient 
en moyenne au moins 40 atomes de carbone, avec (ii) un melange poly&hylenepolyamines ayant une composition 
20 globale moyenne s'approchant de celie d'une poly&hylene-pentamine ou un melange de potyethylenepolyamines 
ayant une composition globale moyenne s'approchant de celle d'une polyethylene-tetramine, contenant 10 a 50 
% en poids de polyalkylene-polyamines acycliques et 50 a 90 % en poids de polyalkylene-polyamines cycliques. 

16. Association suivant la revendication 15, dans laquelle le dispersant soluble dans I'huile est tel que d6fini dans 
25 rune quelconque des revendications 2 a 1 3, 



Patentanspruche 

30 1. biiosliche Dispergiermittelzusammensetzung, die durch Reaktion 

(i) mindestens eines durch einen aliphatischen Kohlenwasserstoff substituierten Bernsteinsaure-Acyliermit- 
tels, bei dem der Kohlenwasserstoffsubstituent durchschnittlich mindestens 40 Kohlenstoffatome enthalt, mit 

(ii) einem Gemisch aus Polyethylenpolyaminen mit einer durchschnittlichen Gesamtzusammensetzung von 
35 annaherungsweise einer Zusammensetzung aus Polyethylenpentamin Oder einem Gemisch aus Polyethylen- 
polyaminen mit einer durchschnittlichen Gesamtzusammensetzung von annahernd einer Zusammensetzung 
aus Polyethylentetramin mit einem Gehalt an 10 bis 50 Gew.-% nichtcyclischen Polyalkylenpolyaminen und 
50 bis 90 Gew.-% cyclischen Polyalkylenaminen 

40 gebiidet wird. 

2. Zusammensetzung nach Anspruch 1 , bei der das Gemisch aus Polyethylenpolyaminen von annahernd einer Zu- 
sammensetzung aus Poiyethylenpentaminen f emer dadurch gekennzeichnet ist, da!3 sie in bezug auf das Gewicht 
noch die folgenden Bestandteile enthalt: 

45 

a) 2 bis 10 % Polyethylentetramine, 

b) 60 bis 65 % Polyethylententramine, 

c) 10 bis 20 % Polyethylenhexamine, sowie 

d) bis zu 10 % niedrigere und/oder hdhere Analoga der vorstehenden Verbindungen. 

£0 

3. Zusammensetzung nach Anspruch 1 , bei der das Gemisch aus Polyethylenpolyaminen von annahernd einer Zu- 
sammensetzung aus Polyethylenpentamin ferner dadurch gekennzeichnet ist, da& sie in bezug auf das Gewicht 
noch folgende Bestandteile enthalt: 

55 a) mindestens 30 % des Isomeren, das als N-N=N-N-N darstellbar ist, 

b) mindestens 10 % des Isomeren, das als N=N-N-N-N darstellbar ist sowie 

c) mindestens 2 % des Isomeren, das als 
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15 



N-N-N-N 
N 

darstellbar ist sowie 

d) mindestens 5 % des Isomeren, das als N-N-N-N-N darstellbar ist, 

worin (gleich, ob horizontal oder vertikal) eine Alkylengruppe bedeutet, die jeweils bis zu 6 Kohlenstoffatome 
enthalt und jeweils ein Paar derartiger Alkylengruppen mit jeweils bis zu 6 Kohlenstoffatomen bedeutet. 

4. Zusammensetzung nach Anspruch 1 , bei der das Gemisch aus Polyethylenpolyaminen annahemd der Zusam- 
mensetzung aus Polyethylentetraminen ferner dadurch gekennzeichnet ist, daQ sie in bezug auf das Gewicht die 
folgenden Bestandteile enthalt: 

a) mindestens 5 % lineare nichtcyclische Polyethylenpolyamine. 

b) mindestens 10 % verzweigte nichtcyclische Polyethylenpolyamine, sowie 

c) mindestens 60 % cyclische Polyethylenpolyamine. 

20 s. Zusammensetzung nach Anspruch 1, wobei das Gemisch aus Polyethylenpolyaminen von annaherungsweise 
einer Zusammensetzung aus Polyethylentetramin ferner dadurch gekennzeichnet ist, daft sie in bezug auf das 
Gewicht die folgenden Bestandteile enthalt: 

a) mindestens 30 % des Isomers, das als N-N=N-N darstellbar ist, 
25 b) mindestens 20 % des Isomers, das als N=N-N-N darstellbar ist, 

c) mindestens 10 % des Isomers, das als 

N-N-N 
i 

darstellbar ist sowie 

d) mindestens 5 % des Isomers, das als N-N-N-N darstellbar ist, 

35 

worin , -' (gleich, ob horizontal oder vertikal) eine Alkylengruppe bedeutet, die jeweils bis zu 6 Kohlenstoffatome 
aufweist und V jeweils ein Paar derartiger Alkylengruppen von jeweils bis zu 6 Kohlenstoffatomen bedeutet. 

6. Zusammensetzung nach einem der Ansprflche 1 bis 5, bei welcher der zur Bildung der Zusammensetzung ver- 
40 wendete Bestandteil (i) im wesentlichen aus mindestens einem mit Kohlenwasserstoff substituierten Bernstein- 
saure-Acylierungsmittel besteht, bei dem der Substituent prinzipiell Alkyl-, Alkenyl- oder polyethylenisch ungesat- 
tigtes Alkenyl oder jegliche Kombination daraus darstellt und bei der ein derartiger Substituent durchschntttlich 50 
bis 5000 Kohlenstoffatome aufweist. 

45 7. Zusammensetzung nach einem der Ansprflche 1 bis 5, bei welcher der zur Bildung der Zusammensetzung ver- 
wendete Bestandteil (i) im wesentlichen aus 

a) mindestens einer durch Polyisobutenyl substituierten Bemsteinsaure oder 

b) mindestens einem durch Polyisobutenyl substituierten Bemsteinsaureanhydrid oder 

so c) einer Kombination aus mindestens einer durch Polyisobutenyl substituierten Bemsteinsaure und minde- 

stens einem durch Polyisobutenyl substituierten Bemsteinsaureanhydrid besteht, worin der Polyisobutenyl* 
substituent gemaB (a), (b) oder (c) von Polyisobuten mit einem durchschnittlichen Molekulargewicht im Bereich 
von 700 bis 5000 abgeleitet ist. 

55 8. Zusammensetzung nach einem der Ansprflche 1 bis 7, die weiterhin dadurch gekennzeichnet ist, daO eine derar- 
tige Zusammensetzung durch die Reaktion mit mindestens einem Nachbehandlungsreagenz nachbehandelt ist, 
das aus der aus Boroxid, Boroxidhydrat, Borhalogeniden, Borsauren, Borsaurestern, Schwefelkohlenstoff (Koh- 
lenstoffdisulfid), Schwefelwasserstoff, Schwefel, Schwefelchlorid, Alkenylzyanide, Carbonsaureacylierungsmit- 
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tetn, Aidehyd, Ketonen, Harnstoff, Thiohamstoff, Guanidin, Dicyanodiamid, Kohlenwasserstoffphosphaten, Koh- 
lenwasserstotfphosphiten, Kohlenwasserstoffthiophosphaten, Kohlenwasserstoffthiophosphiten, Phosphorsulfi- 
den, Phosphoroxiden, Phosphorsaure, phosphorige Saure, Kohlenwasserstoffthiocyanaten, Kohlenwasserstof- 
fisocyanaten, Kohlenwasserstoffisodiacyanaten, Epoxiden, Episulfiden, Formaldehyd Oder Formaldehyd produ- 
zierenden Verbindungen plus Phenolen und Schwefel plus Phenolen bestehenden Gruppe ausgewahlt ist. 

9. Zusammensetzung nach einem der AnsprOche 1 bis 8, weiterhin dadurch gekennzeichnet, daB eine derartige 
Zusammenset2ung durch die gleichzeitige Oder aufeinanderfolgende Reaktbn mit mindestens einem Phosphor 
enthaltendem Nachbehandlungsreagenz und mindestens einem Bor enthaltenden Nachbehandlungsreagenz in 
der Weise nachbehandelt ist, daft das Produkt sowohl phosphoryliert als auch boriert ist. 

10. Zusammensetzung nach einem der AnsprOche 1 bis 8. weiterhin dadurch gekennzeichnet, daB eine derartige 
Zusammensetzung durch die Reaktion mit mindestens einem Carbonsaureacylierungsmittel in der Weise nach- 
behandelt ist, daB das Produkt dadurch acyliert ist. 

11. Schmiermittel Oder tunktioneile Ruidzusammensetzung. die einen groBeren Anteii an mindestens einem 6l mit 
Schmierviskositat und einem kleineren Dispergiermittelanteil einer Dispergiermittelzusammensetzung gemaG ei- 
nem der AnsprOche 1 bis 10 aufweist. 

12. Additivkonzentratzusammensetzung, die eine Dispergiermittelzusammensetzung gemaG einen der AnsprOche 1 
bis 10 enthalt 

13. Verfahren zum Schmieren mechanischer Teile mit einem Schmierdl mit einem Gehalt an einem Dispergiermittel 
in Anwesenheit mindestens einer Fluorelastomeroberflache, wobei das Verfahren dadurch gekennzeichnet ist, 
daB die Schmierung mit einem Schmierdl durchgefuhrt wird, die eine dllosliche Dispergiermittelzusammensetzung 
enthalt, die durch die Reaktion 

(i) mindestens eines kohlenwasserstoffsubstftuierten Bernsteinsaure-Acylierungsmittels, bei dem der Kohlen- 
wasserstoffsubstituent durchschnittlich mindestens 40 Kohlenstoffatome enthalt, mit 

(ii) einem Gemisch aus Polyethylenpolyaminen mit einer durchschnittlichen Gesamtzusammensetzung von 
annahernd der Zusammensetzung aus Polyethylenpentamin Oder einem Gemisch aus Polyethylenpolyaminen 
mit einer durchschnittlichen Gesamtzusammensetzung von annaherungsweise einer Zusammensetzung aus 
Polyethylentetramin mit einem Gehalt an 10 bis 50 Gew.-% nichtcyclischen Polyalkylenpolyaminen und 50 
bis 90 Gew.-% cyclischen Polyalkylenpolyaminen gebildet wird. 

14. Veriahren nach Anspruch 13, bei dem das dllosliche Dispergiermittel die in einem der AnsprOche 2 bis 13 ange- 
gebene Bedeutung aufweist. 

15. Kombination mit den folgenden Bestandteilen: mechanischer Mechanismus mit zu schmierenden sich bewegen- 
den Teilen. Schmierolzusammensetzung zum Schmieren derartiger Teile sowie ein Poiyfluorelastomer in Kontakt 
mit mindestens einem Teii an derartiger schmierender Olzusammensetzung, dadurch gekennzeichnet, daB die 
Schmierolzusammensetzung zum Durchfuhren der Schmierung eine ollosliche Dispergiermittelzusammensetzung 
enthalt, die durch die Reaktion von 

(i) mindestens einem durch aliphatischen Kohlenwasserstoff substituierten Bernsteinsaure-Acylierungsmittel, 
bei dem der Kohlenwasserstoffsubstituent durchschnittlich mindestens 40 Kohlenstoffatome enthalt mit 

(ii) einem Gemisch aus Polyethylenpolyaminen mit einer durchschnittlichen Gesamtzusammensetzung anna- 
herungsweise der Zusammensetzung aus Polyethylenpentamin oder einem Gemisch aus Polyethylenpoly- 
aminen mit einer durchschnittlichen Zusammensetzung annaherungsweise der Zusammensetzung aus Po- 
lyethylentetramin mit einem Gehalt von 10 bis 50 Gew.-% nichtcyclischen Polyalkylenpolyaminen und 50 bis 
90 Gew.-% cyclischen Polyalkylpolyaminen gebildet worden ist. 

16. Kombination nach Anspruch 15, bei der das dllosliche Dispergiermittel die in einen der AnsprOche 2 bis 13 ange- 
gebene Bedeutung aufweist. 
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